One possibility was that the AH domain regulated RhoA itself, which is essential 77 for junctional contractility 11 . We tested this using AHPH, a location biosensor for GTP-
116
We then targeted the AH domain to specific cortical sites in anillin KD cells to test
117
how RhoA scaffolding contributed to anillin-dependent contractilty. For the ZA, we fused
118
AH to the N-terminus of α-catenin (AH-α-catenin) ( 
134
Together, these findings present an apparent contradiction, since biochemical
135
and structural studies have demonstrated that anillin binds to the same surface of GTP-
136
RhoA as do effector proteins 10, 15, 16 . Therefore, how could binding by anillin stabilise
137
GTP-RhoA without sequestering it away from effectors and inhibiting signaling?
138
To explain this, we make contact with the notion of stochastic resetting 17, 18 , and
139
propose that repeated, transient binding to anillin can increase the amount of time each
140
GTP-RhoA molecule spends in its free (i.e., non-anillin or -effector bound) state. This is 
150
Supplement Fig. 1 a-g ).
151
We developed a minimal cellular system to test our theory, by substituting AH for 152 the cytoplasmic domain of the interleukin-2 receptor α-subunit (Tac, IL2R-AH; Fig. 3a ).
153
IL2R-AH was expressed in single MCF-7 cells along with a uniform amount of RhoA Q63L 154 mRNA, and the chimeric anillin construct concentrated into cortical patches by applying 155 beads coated with α-Tac mAb (Fig. 3 a, 
166
we found that the cortical recruitment of the effector mDia1 also increased with the 167 amount of IL2R-AH (Fig. 3g) , confirming the expectations of our resetting model.
168
Importantly phospholipid-binding domain of mDia1) (Fig. 3j) . Moreover, using a revised, fully
181
Poissonian reaction scheme that explicitly incorporates the role of PIP 2 as an inhibitor of 182 membrane dissociation we predict that the level of effector recruitment is directly
183
proportional to the level of anillin present at the membrane (Theoretical Supplement Fig.   184 1 h-k). This is consistent with our experimental findings (Fig. 3g) , and supports the idea 185 that antagonism of RhoA dissociation by concentrating membrane lipids may be 186 instrumental for the AH domain to regulate GTP-RhoA signaling.
187
Finally, we sought the mechanism that controlled the cortical density of anillin, 188 which our model predicted would determine how much it influenced RhoA signaling.
189
Here, we noted that, although anillin is sensitive to RhoA (Fig. 4a,d 
203
resistant RhoA staining; Fig. 4 a-c; Extended Data Fig. 6 f,g ). In contrast, C3T displaced
204
NMIIA from junctions in cells expressing MRLC WT (Fig. 4 a- 
213
This was accompanied by increased levels of the contractile effectors, ROCK1 and 214 mDia1, and increased junctional tension (Fig. 4 
221
In conclusion, we propose that anillin functions as an NMII-anchored scaffold that
222
promotes RhoA-dependent contractility by kinetic resetting (Fig 4i) 
366
Data represent means ± s.e.m and n = 3 independent experiments except for (m) and
367
(n) where data represents ± s.d and n ≤11 cells. ** P < 0.01, ***P < 0.001, ****P < 368 0.0001; ns, not significant; One-way ANOVA with Dunnett's multiple comparisons test
369
(c,e,g,i,m); Students t-test (k,n). Scale bars, 10 μm; 5 μm for XZ views. 
382
Data represent means ± s.e.m and n = 3 independent. *P < 0.05, ** P < 0.01, ***P < 
387
(a) Cartoon depicting the IL2-AH chimeric constructs and assay to co-cluster AH and
388
RhoA on the cortex. 
406
Data represent means ± s.e.m and n = 3 independent experiments. *P < 0.05, ** P < 407 0.01, ***P < 0.001, ****P < 0.0001; ns, not significant; One-way ANOVA with Dunnett's 
432
Data represent means ± s.e.m and n = 3 independent experiments. *P < 0.05, ** P < 
457
Data represent means ± s.e.m and n = 3 independent experiments. ** P < 0.01, ***P < 458 0.001; ****P < 0.0001; ns, not significant; One-way ANOVA with Dunnett's multiple 459 comparisons test. Scale bars, 10 μm; 5 μm for XZ views. 
479
Data represent means ± s.e.m and n = 3 independent experiments. *P < 0.05, ** P < 480 0.01, ***P < 0.001; ns, not significant; Student's t-test (i,k,l), One-way ANOVA with
481
Dunnett's multiple comparisons test (c,e,g,m,n). Scale bars, 10 μm. 
(c,d) Immunostaining of Ect2 in cells depleted of Anillin (KD). Representative images (c)

489
and fluorescence intensity at ZA (d).
490
(e) RhoA FRET biosensor emission ratios measured at ZA in cells expressing control or
491
Anillin siRNA.
492
(f,g) FRAP of GFP-RhoA at the ZA in Anillin KD or reconstituted cells: best-fit curves (f)
493
and immobile fractions (g).
494
(h) Immobile fraction of photoactivated RhoAQ63L (PA-RhoAQ63L) at ZA in control or 1 6
Data represent means ± s.e.m and n = 3 independent experiments except for (k) where 501 data is means ± s.d. and n ≤11 cells. ** P < 0.01, ***P < 0.001, ****P < 0. 
516
Data represent means ± s.e.m and n = 3 independent experiments. *P < 0.05, ***P < 517 0.001, ****P < 0.0001; ns, not significant; One-way ANOVA with Dunnett's multiple 
527
accumulated under beads (normalized to signal at the free cortex).
528
(e) Effect of clustering density of IL2R-AH on cortical stability of GFP-RhoA Q63L; best-529 fit FRAP profiles.
530
(f-i) Clustering AH and rGBD domains with anti-Tac coated beads in isolated cells. 
535
Data represent means ± s.e.m and n = 3 independent experiments. *P < 0.05, ** P < 536 0.01, ***P < 0.001, ****P < 0.0001; ns, not significant; One-way ANOVA with Dunnett's Data represent means ± s.e.m and n = 3 independent experiments. *P < 0.05, ** P < 563 0.01, ***P < 0.001, ****P < 0.0001; ns, not significant; Student's t-test (b,d) One-way
564
ANOVA with Tukey's multiple comparisons test (g,i,k,l). Scale bars, 10 μm. 
